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(57) Abstract: 

PROBLEM TO BE SOLVED: To recover a carrier signal 
synchronously with an input signal while avoiding 
occurrence of pseudo synchronization or the like even in 
the case that a synchronizing period of the input signal is 
short or noise is included in the input signal. 

SOLUTION: A phase detection circuit 22 being a 
component of a fine-tuning AFC circuit 14 detects a 
phase difference of a BPSK signal in I axis, Q axis base 
band signals while generating the I axis, Q axis base band 
signals by reception of an antenna 2, guadrature 
demodulation of a rough adjustment AFC block 4 and 
frequency conversion of an ODU3. Furthermore, a 
differentiation circuit differentiates the phase difference to 
convert the phase difference into a frequency difference 
and an oscillated frequency of a numerically controlled 
oscillator NCO circuit 20 is adjusted based on the 
frequency difference to adjust a rotation angle of a phase 
rotation circuit thereby nullifying a frequency shift and a 
phase shift of the I axis, Q axis base band signals. 




Best Available Copy 



COPYRIGHT: (C)1999,JPO 




(19)H*H#fFJt (JP) 02) & fjgf & (A) (U)ftmHM£H*9 

#|HPF1 1-98432 

(43)&IHB ¥^11^0999)4^9 B 

S8BUf2^ F I 

H0 4N 5/455 
H 0 3 J 7/02 

H0 4B 1/10 Z 
H0 4N 7/20 

H03L 7/06 Z 

SSMBsfc W*«0D»15 OL (£21H) 



(21)tflffi## 


«fK¥9- 253979 


(71) {USA 


000004352 














(22) /I IKS B 


¥js£ 9 ^(1997)9^188 




«sc«isi#K»m 2 t a 2 # 1 # 








(72)f&W# 












«^1fl:ffl#K6!i-*TB 10#1 H» 


















(72) 


«iE 










3fOiC*|J1ttH#K«i-T @ 10#1 1 # 


mm 




























JfcgClK1£H«K«5— T S 10#1 


















(74)ft*IA 















(54) AFClsJIk +^>JTH*lHrg&*«J:^S^B 



(57) 

[ISM] *»WH:» A*flr*©RUHJHniJ*«v>i:#»!i 

{HnsiJWfc if Lfc^ «fc 5 K L*^ BufBA^fS"^" 

IMfc^WA 7Vft2 ©SftlbfK ODU3<E>JS8E 

oT I *WKU Qim^—X'^ Kff #Sr^U)fc!Jie>, 
IS^AFC[h18§1 4Sr#^i-5-tt*itfeWlHlJ»l 7l:io 
-CffilBlWfiSx Q#fflK— -X'^Kte-f-tp^BPSKfg 

tcaE-J*, NCOIHI8&1 5 0»Sf«LT, 
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[«Hmsi#©*BH] 

irSr^mi-f-SAFClHlKo 

[f»#>S2] 2o©X*ft-§-W©JSIS«fciS*r*WU 
r©*a**fca^S#, ilWE4h^«*IW©ffiafi»«E*: 
if a iz-T 5 A F C IslKCteV ^T, 
BtJlBA^If *IB©teftSS*tft ffl U £ ©<£*1^© g Bffi 

7L t. r i t -T 5 A F C dJB&o 

[ft*g3] 2o©7o&«*W©JB«**Srttmu 
r©^W^mJ-S^#. mifB#A^ft-§-Rg©^Sc^cMSr 
-fef n (c-T 5 A F C Eg&lcisv ^, 
ffiHBX*fS#M©ffiffiaE*t)WJb, r©ffiffiS©«flBaE 

fflfflWft*©^^!****. ^©WJBJWlcaS-J*, 

»«t *. fc £ 1 £ #m i: -t 6 A F C HIK. 

[n««4] 2o©AA«*iw©«aassa**wu 

i©«U<S*fca<3#, fln^A^«*M©JB««3S* 

1WfEA*fll*IW©tttHiSr*WU, r ©tt*BJSfc3E-3 
#s *m-f-*«sfifcWB5©4f©«*fc-a-*jh.-CV»6*»*!RI 

i©fHWWffif»©*lffite*&4Hftffi«, *JJ:tfKJ£Lfc 

>m i©*?^ hfe^lcS^f?, HufBA^ff -§•©#: 
*BSrEHES*-C* m»A*flr#©«SE»S**oK:-r« 

£ i: £4#m t -T 5 A F C ®B&„ 

[ni*« 5 ] stmrn^rtVLsenm x^x'&bfr* i wn 

QttiJft^J: ? + Y y 7|f y 

-v V rff ^-k ± o rsfll ft ■§■**!■ lt» fefrfc 
AWE I ttmf**. HuSEQWWf * J: 9 B£=¥-r y rflT * 
£gflrflM§-©ffiffiS«rliWiU r©ffiffiS*fctti©«t 
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£ ©J19i£i&:M&tttg&*> £> * *i5»R**KE«#»z:* 
<J#, finW£**yT«*©JB**fc«*iu AWES 

fff&-5§-i:f?£*-Y y Tft-^t©ra©^K^Sr-^a(c:-r 

Q«iflMff*J:9^-YyTfll**rS^-rs*+y 

mie i wmt^ mt&QWmm^ x p s^^-y v rm^ 

fcS««#-©4fc*B£fc*ttlU ^©^ffi^©gBffll3^ 
r©«H«J|c«BK:J:oT#bJi6gSBBB«*©tr— ^ 

■yyrfs-9-©««**fWfiiu msmw-s-tif^^-r 

y T«-§-i©IB©«ilEjfcS«r-l?ofc-rs«««««jE» 

«r{ix.fcr k y rw£iai&. 

20 [m**7] s««#-srawsiB»iur»6)*ts i*« 
flr*fc, Q^ftdifB^-itJ^^yrfH-i-SrS^-t-s^Y y 

Mia i *Miim#. mtiQmmm^-x *> y rut 

iSflM9#©ffi*B*Sr*Wb, ^©ffi1@^©gaffil8^ 
r©*B8«J(cfflifcJ:o-c#fe*t5iB«B«S«:©¥*l»« 

»«r^«. r©spye«JHKa<J*» mrfas*^^ y r« 

30 #i:©IHI©JIISt*k^-tfnfcr5»«*fCfilltjE»i:. 

Sr«^.feC k &¥rWLk-r2>*r y T^tHll^,, 

t«*^ 8 ] aw ffi-^^atxap ur#e>H5 1 teim 

W-g-fcx Q*«fS*J:9*-yyrfll-g-«rlf4-fS*-vy 

me i BtrfBQWffliift^-i 9 s^-v y rftt 

4r*flr«#©4iblaSSSr*t«b» ^©te*BSJ-S<3% x # 
flr-f-jft^ffiffiB©^©***::**^^****:^^* 

40 r©««wje«©!W3©is*t4rtartafe» aaxm^it 

c.©*^>-ne*fciE<5# % ttiiB^^Yyr 
fs#©«««sr«»u, Bufa^mft-^ts^^^ y rft 
&k oTmommtimz-e n m-r 5»«*sMiifB t , 

50 -jE«?flBWIH-C*-yyrW*fc«-r6a6l|l«-§-J!)iM*fc 




r <t& t &*A&mts #©*wa»fpflr ^-Mw^fcttBtjiBx 

[flt&£ 1 0 ] SflTft-«-SrifiB!EaPUT»fe*t5 I W 

tSiitt, HUB I Q$ftffiiJff-^tSrffi# 

«i^H©*+yrs«*£©is«:t&tfju £0>«a*s 

l l J l 0 fclB«t©S«S6*m*sv^ 

a£W**W4fctt^fl2»o^*v>ae»|fl|*J|8IB||!: % 

[w&g i 3 ] m&g 1 2 (cfettwgfissei-^ 

\mm 1 4 j mxm 1 2 KiBftwsflrswK:*^ 

(&tj:&mzm<3% v **yri^»?*&©*M&*fettiu 
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[1**5 1 5 ) 3flMre&E$ttfl UT# fe*t* I tt 
i-Stt^l-, tOTBHWiflr*^ Q «KII{i-S§- 

frfcMfE I *MMr-f\ SWBQ*WIWi#J:9?f**-YyT 

flr-S-OJB«*«riWWb, BtIfBSft{f#i:S*^-¥y Tff 
Sr*-rs^^ y T jytL-T A FC*8fg*fcii 

20 

[0001] 

tr^avAKasftifcttfflSixSAFciais, *tyrs 
*-ryr«r*Hfc:#£i-5AFciHifi& > ^^yrs^iHi 

[000 2] [«H©tt£] fiSjMSrteffl 
5£5 <Cl«Ji'ft:€3l^^#3BSttTV^S. ' ©<fc 5 ft 

fc#a»ti)H'Jb8fc6 > ii^-w^Y y rsfe^fet 
*mm-r s =. t 

[0 0 0 3] ti-e, ffiCNJt^PT-fc, &s 

«t»0/>4V\ «ilf B P S KMPKrStQ P S KJE 

50 S KgEfl^SC^Q P S K&mtt-ZVm $ ttfclEflfS-?- 




te-rs-tsrfufflu #*©*+ y rsKstioioi 

«HBtfc««-r5ri:»cJ:5 % VCO 0tEEfN?*3Mt8) 

«©l3I3Htttt©tftW*sj:O«0fS©»»E*^©RIMSr^riB 
[0 0 0 4] 

aS*SCT?tt, MH>K*^yTW3i£fT*5i:, CNJfc 
WSTLfcit, #HBfls«c©*v^SCfBHIB-C. 5fc)EUfc 

[0 0 0 5] £P>m, 3 *^WfS-§-»!l*SV''-C. ^ 

«b$t©'>fcv^ra©^£teffl ltrwcBjie:*-* y rs 

[0 0 0 6] 

[0 0 0 7] IHIftt^'iv^ra©*^ 
*MJ£U VCOifcttNCO (ttfiKffltP*Bflr») SrftJ 

mm *m$L-r $ - 1 » -c* * v > t v > 5 raa^ *> o fc. 

[0 00 8] ^Mf*-tlB©*1f SfrftJE 1 ~4 

tm^kz^h. j^A^w^ty-'i'xasfiAbTv^ 

£ # (- t> ^ IRfaillffl* if<8*3&dfe Lfcv> J; 5 Lfca* 5>s 
[0 0 0 9] SW5~8fil 1 ^ffi-ft^©^ 

ift^tifr«&ffiV*T**y7li3»fcfTfcv\ itK-ioT 

j£v^a«*§i*&**KHT\ ftjtttfc^+yrflm-fes 
±1- 5 i t # 5 * + y TS*iaKSrJi«-r 5 

[0 0 10] *fc, tt#»9~l 5TH\ -«l*IWHIHI 
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e>*i6ti:ffi* «««iBS6flMRftfflv^-c*-yyrra«*fT 

[0 0 1 1 ] 

[PJS£#PSH- 5 «>©#©:] JhfB©B«JSrSj*-r5fc 

10 a&m^wfct, »*^im 2o©A^fs-§-ra©jas 

W©»St«aSE* , *?o»c:-r5AFClHll6K:i8V^-C, A^ff 
-§-ISI©tft*B^Sr*fe W U - ©{4tBM£ fctt i ©IfitfB^© 

tttfBi:. r©Attft%KtflAd^(f]A$^^MIttftMjE 

fi#U:«-3#. MfBA^f#-§-©#ffi£r0i|££-£-r. huIE 
A*«-S-©«llE»J!ESr-tf o K-T zm&m^WlEtK i: «r« 

[0 0 12] *fc. SS*3®2-ett, 2o©A^7ft#W© 
20 Attftg&tttfJ U n©*tUJBr*»c:»<5# s 

«*IB©«»««E«r-t?cH!i-f*AFCEW&K:*jv^, lt» 

ibtjws ^-©tefiiMSr&m u r ©f£«M©^ma»btt 

&©aBttPMK*adH-SfeHSiWffi£, r©*ilH)8 

U ifflAi-yF^fl^, HufBA^ft-§-©^:ffiSr 
EMES*-C, Mf1B7^Jfll#©»»»SSr*nfci-*JBSE 

[0 0 13] ff*:353T?tt, 2 oWA^fg-i-IH© 

JS«««E**tllU -©^W^mJ-S^5#. SulB#A^J 

IEA^m-^ra©^r+BS«r^tti U i©(flcW«E©l«llH*YI: 
^©gS^M^mS:)K^-t-Sffig8jK*a5t. i©^P 

»©¥*&«***», ^©Ti&WWfc*^*, MISA^J 
«#©ttffi Srleie^*T. «fflEAA«#©»**S** 

[0 0 14] ffi|*fl4-CB: % 2o©AA(g§ra® 

^aSS^&tfcW i©tftWJlS*C*<5#, HtlfB^-A^ 
40 flr»|B©««»Sfc*r-tfo|c:-r6AFCI@ll6K:S8V-C, fit 
IEA*ft-^©ffiffi«S:^mu, i©fitffil!EK:a6-5*. 
« #jft^tt«BB© ^ ©®«J^*HTVNS *»«rJWSf 5 
««WJ£* t » - ©«WW)&tt©W«Jfe*Sr4Ha*». 

E^jm#©tt«*i§rtKS*-c, «rtBAAflr#©jaitt»c 

L-CV>?>„ 

[0 0 15] Sfc. W*«5-CI4, Sm«-9-^itSttM 

50 l-t# 1 ttiMft-^ t . QWMBora-f-j; 9 ^ -r y r m 




fll#»c:J:o-ca««**tt»IUT»feih.fc«nE i mum 
IB I WftiHf ^-*SJ:tWaSBQ*»«fll*4: HtflHS^^-r y T 

[0016] w*56-ctt» sflfflr**risaampi 

flT#fcJ:oTaft{t*4r^LT#&:h,fciHrfB I ttffllff 

«nE^*+yr«#©fl«**ffl*PU fitHBgff 
flM3-fc?5£*-r y Tft* nfc:-*-* 

[0 0 17] *ft, »*S7n»tt, Sffft-i-SriS^M 

^n±-r^,^^vm±^im^^x. n±*cvVT 

UWBQ*M«t*J: DSi^ft y TflTS-i: 
BB«*«>¥«9«)liSr*«>, toWIWHfcat^** DUB 

vrm^-cDmmm&fflw^x, nmstmm#b 

[0 0 18] *ft, |»#B8TrH:, aflH&-S-*B3S*il 

^■«rS*•r•5=¥■vyTS^[el^ig^r*^v^T, ut 

«*KiJ:oTa««*fcttPLT»&iT,*:«ne I MMflT 
HtFfBQ ttflMt # <£ 9 -Y y i SftflT-S-O 

B© if ©SWsESC^ti/r^ 5 a>£¥lj^-r 5ffl«*US$IJ 

y rft -§-o^^sr$fj^ u swBsmft* t -y y 

SMIx-fti £ Sr^mt b-CV».5. 
[0019] £ft, W*g9-cra, aflTflr-»*itSs«W 

t!) Tfflr*tS^-r«l:4:t>lz:, ffilBB I Mffllf*-* t , Q 
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* ft \^mmi<J>>>t£\ ^<r*J9 A^WSfg-f-fflra Sria: ft ft. 
f's^A'SBPHM-Srgfflru r©^i?*^flff-S§-©iitj 
fBSipm^P^SftttmllST'^^^^f HHHNi:: J; o 

[0 0 2 0] *ft. tt*^i o-ettu Sftfll**iS«« 
io t\ -^rawHT?*^ y TW±\m-rz,mmm-%-mm 

* ft tt^wis*®^* v ^ * ywafSft-^-wra Sr^: rt ft 
iHSiift^wiftttBfrfB^^^^siff^p^^io 

ft«aifflin«K±«ti© / >*< i: t>v-r*b*»-*©*tB 
[oo2i] 1 1 nt$gi i o }cie« 

SftraSib© l ^«!4i»>&#&tt5fKilA8[Wff«(cX 

[0 0 2 2] *ft. BfjfcJS 1 2 ftsJfS 1 0 (dfE* 

©afl»611fc*sv*t\ **flr*3BM*fctt*«fldBc«)^ 

-3*, S**Yyr«*««r«!l«li-*ii:Sr««4:bT 
[0 0 2 3] £ft. ft 1 3 -CI*. gS*3® 1 2 ^fB« 

«>aflr««fci8v^T, w**-ryrja»E»^ie>fiv>« 

So 

[0 0 2 4] Sft. IS*5 1 4 -era, tS*^ 1 2 J!11B*6 
6«-f-©teffi^i©iKW-tt>5:tt«fca6<S#, =¥^yTlRl^ 

[0 0 2 5] *ft. ffi3f&9l 5 afflrfll*Srit3Stt 

=Sr -Y y Tff -Sf-SrB^-r S iitK. BtfH I t . 

■c. — 3e«Mwiini«-<»*-vy m^m-r^mmm^mm 
50 * ft Ht#H»^ is«©i>* v vr * A«wflr*j!aiHHfcaa: tt ft 



4Mr»£j^*W©£©«tffc*SnTv^a*»fc*U 
Si-*««*BE« t s ' ©««¥U:£tt©*Ujei8*«r4Hft 

*a«, *itw«ufc«**fc»j«i-5i5i*atA-^ia*s 

«ISlS4fe^-r y r«*©«**«r«W U HtFfBSfa 

ft tiB4*^ y rm-g-irwrawjaassssr-soj-i-s 

[0 0 2 6] ±IEO«^(C*5V^T. St*S 1 "Ctt, 2o 

©Aaflr#Hi©jB«*a**ffl u - o*a«ir*fca<3 

±9. A*ft#+te^£ix$**yxS£K:fft-*-<&£i: 
#T*tBfc*W^*fctt#«l*©^fcv*^fr*M^ 

&m ^ b # i> x * fc A^jft -§•(- / -f xtmx Ut V * 5 

[0 0 2 7] S»*^2-Ctt, 2o©A^fltra© 

ja««3S*tftwu i©*ffltt*»!:a<5#» mia* a^ 

■5 y rw^tt-rs r b t^mf£wmm^tL\t^ 
m^m<oc>f£^mm^mmi>m^b^^h. *^a^ 
fs-n-K y -< xas*iA lt t # k t>. aaaPW!* if a 5 

+ y rflr-»*«£i-s. 

[0 0 2 8] IS*^3-e«, 2 o©A^3ft-§-fS|05 

Jfl&tt&ftffttiJU r©*ffiilS»fclE<5#, flt«E«-AA 
(g#IB©«»[»JSSr-tfnfc-r6AFClHHSfca3V^T, 48 
B**»SJ:oT, tWEAA«#W©ffiffi£*lftttl U 
£©ffi«g©SBttlM***JM-Si: ifcfc, ^Stife 

«*©«»te3Ux5««at»©spi&«»l«r*», ^©¥ 

IBA^Jff -§-©J«S«fcB*-t*n m-fS i J: fc± 9 , A^Jff 
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mttittegmik&v&K^&wfe^mwi&M^b % tw 
*fcA^fi#(-/^x>4WvLT^5i;#(£t>, & 

[0 0 2 9] ft*:JS4^«. 2o©A^KO 

ft■g■ra«^5«jK»^&••tfl3»i■r^AFC|gK^^l33v^T, « 
«*usgpi-<toT, «rcEA#«»w©*fc*ss&*tau 
io £ ©tetanies-^ #ra-5§-j6aM&*H®©if©ffi«ic-& 

or. atBff^^©H«i£:£fr«4Hl& *s.fctflR 

#©4fctBfciHiiR£*-c» muKt>m^<omm.m.m^^ 

(HPI«* if #38* Lfcv J: o tc ?>x BtrfEA^fS-i- 

20 [0 0 3 0] Sfc, W^S-Clix *««*4r«S£«P 
Lt#b^5 I *««■§■ 4:, Q*M«Ht-f-J:9*-lryTflr 
#SrS£^**iryT?5£ia«6K:*iVvT\ JDttftSttU 

e>nfc«HE i fwwflr*, t»saQ*W!iflr*J: f s^^-r y 
[oo3i] *fc x «*«6tii. amm-§-*ti:^Ri 

«*"T?«flr«-S-*«»IUXl*fe*t*:lltlE I flu 
40 iBQMMf^-f-J: 9 B^^^r y rfll#i:S««#ott«M 
Sr^mL., «IW)Wlil:±ot, rott««©ia«« 

^^b»©*>fc*«ii«**««Mw-ceasu, r^^g 
50 v\ z.tnc£oX)Z^®i&m\%&?>-ii&mx, zzfemz. 



t 

[0 0 3 2] «|#*7T»H:, Sftflr-f-fcBKSEttll 

IBQWHHflTS-J: 9 y T{f-5§- i: Sff ft -§-CDfcfg^ 

^■ryr«-9-©»*«c«rlW«iU-C, mlfBSffft-^iS 

d, #Hi^t««>»*s«iiflr#fti*^«-ceab, rax 

[0 0 3 3] »M8m Sftft#*i£3E«P 

U-CWfott* I ttfflfll . QttfQff # J: Tft 

ioT, B£*+yr«#TS«m-S-«r«PLTl§&*L 
fcmilE I ttMfg-g-* fMBQttfllflr # J: 5 y 7ff 

p«**B«MW-cea6L., rnsrSfts^-rsBK, cn 

[0 0 3 4] »#JB9T?B\ S««-»«rB«!JttfI 

■r y rflrs-ts^-r* ttc, *HBittMflr*i:* q 

ffiaeiwt ■§■* m * wt mist* ^ * A^pfg-i-ss m £ o 
M*$i±'r%z.b\c£V), —fciswifljiw-c*.* yr??£ 
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[0 0 3 5] ||)3ft9l om a««#*rflB«K 

PL-C^^tuS I Qtt«f#-tlcS<3# N 
^•Yyrft-^^S^i-Stiti-. HWBiHMWflr-3-i:, 

t»5)*iiS4*ir y Tm®.mkffim<D*v y TjSRifc 
toUSr^tiiU £©*H«i*»!:a£<5#» AFC«gfB£ 

h\c&*). -J&WHIHIW-C*-* y TS£lc 
[0 0 36] *fc N 8»*^ i i t?(i v 1 0 IcfEife 

**ht», sfe«6&fc*+yrflr-§-sr??*u 

[00 3 7] 1 2 -Ctt, 1 0 

^MMRI-C*^ y T?f*fc«f *»*«-§-JII!IHI*fctt* 

t% sfeSttK^-yyTflr^H^u ^^wfcwflr* 

[0 0 3 8] W*^l 3T*ii, W^12(c|H« 

50 ©^{t^e^v^T. s^^yrjsasa»sr^«>isv^ 



mmx*v v Tn^m-r^mm-^mm^it^m^ 

[0 03 9] ft*"! 1 4 -Cii, 8t#>g 1 2 KfEgc 

[0 0 4 0] 4fc s m#gl SWfflNJ-fciKSStt 

y rift-s-m ± oT«na*flrflr*t«ii u-c#t> 

mtmm I *MWt#, HulBQ#ffl!)ft-^<t 9 V T 

miaif**+yTflr#©fl«»sr«»pu ttrtasm 
«^t»4*ty r ft* t <om<ommm*i£ n 

ffl8J8c^«iEgBfc. «r%i--5^-f y TS^EIKSrA^Hb 

TAFc«tt*fct«waraj(i86jt««B©^)fc< ttv>-r 

3MtW*-*-6»» CNJti&MSv WMcttfcWfe 
atStifck flftSttS^ttfcffivvc^yrWJIIifcf?* 

[004 1] 
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[0 0 4 2] — jSWlc, #Mfi^£WW£5^iim-5§-£P# 

[0 0 4 3] *%|8t!l«t5AFCI5I^ 

10 y rs^(HiB&feJ;o t Sft^g-e«x ^MBltSt©^^*! 
O («tt«|fti%&8&) tlMPtiri'C, igCNitf^tc 

fc^T *>3c/£ Lfc*- Y y Tft£<HT&*5 5 t©-? 
fflfc. S4bfc*-yyTflr-§-offiffii:*rni]^Wl!:jl8S*» 

[0044] tit, ^fi2&4 , KIitfs)<z>-'^— ^-eSP 
£;h/fcifc«ft;g&;&s®v^SYNC«:A;ft., JEv^B, m 
20 2MH z <DmfflXVCO$.titeNCO<D&Mffl®.%C 

Sr^^r— sync ^Sff-ct fc^K^c-e^ -f — 
^Srf?ih$**r: fc-?. fifSAF C=H?& 5 fc fc hie. 
HmXMKfK.. fto&mtm*'J>te 

v^ra (^j^iiBPSKft-i-Kra) £©#nni*i 
tt«»BB«*^ ia*§BB«oSra:» 

V^T, VCOifclJNCOSraWt^riti!), j£v^ 
30 ««E«5l#a*ttH«r»oAFC«IIB*liabs ICN 

[0045] mm<r>mm<Dmm)) m 1 ufc^* 

rafctefflLfc**3liK:J;«AFClHll&x y 

[0046] ^.(om^-rv'^^/^mm^-xi-i. %m 
wxiyj ^m^x^mm,^m^ix-h^%v> t 

40 yrffiftl3»«»!:«i-5BPSK«-g-fflliB-C*>«fS#C 
[0047] I^d^ ©->V^HRSr, ^J^.ii 19 6 

i©SYNC(ri^< 176 (196-20=176) f 
^jS/^eaSi-^^flif *trB P S K^p^^^o 
[0 0 4 8] 2oB»|©/D-^m 3te®<0 

50 •Wlx-fil 9 2i/y«t, feiHi-^^ 



t 

MTQ P S K^l^ fcli 8 P S K^l^f^ *i<^)4 
[0 0 4 9] EI 2 J2 S _h^bfc^v?^^e^lff ^^rSff 

[0050] ^oig^-rsffiHiKi^. @i^t7 

Sr^iSt^&bT I Fff^££/£1-$ODU3 r<£> 
ODU3^e>W^/$tt^>mifBI Fff^^ril^ffiPL.-C I 

ttfla^<— Kit Qmm^-^/o h*m-%t 

X/<1/ h*m^\^*tlZ> \7xi v ? g^SYNCSrl&tU 

Fc/ny^4 $>t>m£i&tiz>mm i wkm-^-^v k 
^sync, bp sKm^&m^^x&m&mk&ymm 

£ I «KW^— Kfl-S\ Qtt{|iJ-<-^^^ Kft-S-^ 
*7 w^6©B P S K«f Srffii Lt, rjtfe I«MM 

b&ffix.X^Z> Q 

[0 0 5 1] -ttt, 7yrt2(c < totf^^^ 
ff-^Sff ODU3H I Ffg^m^£*vcv^ 

8lAFC^n^4(aot, BtfIB I FfS^- 
*'^K«*fc«:£/£b&as&, StrlB I ttfflK— xs<> 
I^SYNCWn^C #I;tfi2MHz0>*SH 

<Dmm* j r i JTi8-&&n3i-rz>kkh\z % »afc^ 

ay^ 5^<toTmifai JtefflEK-^^Kff-^ QttflS 

K«#^-gT*^5 1 :/n ^ g CD SYNC, 
BPSKfS#<t9«li»jajft*Sr*feaU riitlil^ 

rm^n^t^o tits APc^ny^6iaot 

BPSKHtH:!^, W^^r-ryTflr-S-ottffiSrWM 
Lts rttfe IHMBK— Kff-S§\ Qttfflk*— 

T*u ffcffi-rtbds^v^ I *ftffifl^<— -^^i^ K«-©-x QWftl 
[0 0 5 2] t§ufE3|fif§AFC;/n^4t3\ VCO^fc 
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ttNCO&if©pI*jajS[«*16*Sr3irU SYNCW 
ff^A^^^TV>/ e eV^^^^, VCO^fcteNCO 

7i>>t> ffl^^ti^fMBff^ftffl b 
K9d*&a^**tS Ittffll-<-^^^K«*S:A/D3E 

*-r*A/D*«iiiKi i t. mmm^mmmms^b 
^ h^^/v^niKi o r^-^^r^r^ y~7j?v#^\ 

20 Bl 0^e>a^$*tSQ«l«l^<— ^^^K«*SrA/D 

4jft-r*A/DK*ia»l 2 ks r*tb<Z>#A/DSC« 
H811, 1 2^ba*SttS I III^^/^Kit* 
Q ttfflfl^<— * > KfS# i: * *t T V * 5 y*— ^ i: i=- 

SYNC^ttf ^tifV^^^-^ t? — Kirlnlb^-—— 
^y— K) i:«rJfcifcU jl^— ^y— Ki:— 

bfc^i:S:^"t-SYNCtft*pft*Sr^U -*t£rlWfH 

[0053] tu, SffiniKi^mM^gA^tt^B: 

ODU33a*e>aAS^5 I FfS-S-«riS£«m£-£: 
;HtU, MAFC^y^5C«no - 

oSbf^^Mfrb. ^^/WkSJxfcilrlBittfll^^^ 

Yb— ScVltbt. l7WAS(i$)5 
SYNC Srtfeffl bfc t Sr^i" S Y N C^*pff ^±f& 
b, r©t#^»S«»[**H3tU 
»«B8««#SraP^-f V m-fjrk LTffiffl bT. tulB 
I F«-J§-<z>E3S«W»fK b7><;v^#M4 
50 Wi^ A/D**»f^S:««b. :iii:J:oTfl6iife 



t 

-J*^ Kff #i »AF Czf* vy ^ 5 ^«i»&rSo 
[0 0 5 4] roBS. roSWlilKi-eSfllSttS^ 
SYNC3&SK*n<ZV** — >- (^.^— 
"CBPSKaEPSttTV^Srtd^. f£CN 

#&£^£^4:;6>~e#£o 
[0 0 5 5] tHAFC^o 5 ti, BJfEfiW 

*5?K ftWAFC^t2y^4^fefflASixSmriaittffl!l 
Kff -*§\ Qttffll^-^^V- Kff -i-^**tS 
l^ny^@^)SYNC, BPSKf&-?-J:9(!|IWja»* 
SrtfettJU rttfe IttfflJ^-^^Kff-^ Q$ft{IO-<- 

tf^ofcbfcJRtfrT?. APC^y^6l«« 0 
[0 0 5 6] rcoi§£\ UMHAFClBlKl 4tt. H3fc 

&£fc£r^M, H^-T^NCOlHlKl 5 <fc. ^ CON COS 

AFc^py^ 4 3&*e>m***ts-7 f ^^/WkSixfc itt 

ffiffiSrlsMeS^rSffitlliltelHlKl 6 ^^ffiffi[HJte[Hl 

i 8 io«^iiiKi 8d»e>a*stts««»aE«# 

^*jxxv^>f ^/w*»^«rB£*bfc«, ffifENC 
OlH]18l5i:«Lt, roNCOEIKl 5d^a^* 

[0057] * its *#k »«BSfi«**«p*'Y y 

7flttLTttfflUT x ffif|EaWAFC^n^^4^fe 

* I ffillfJ-<-^> Kff -§-£:, Qttfll^-^/^ Kff-^ 
irSrAPC^o^^ 6^«*&bft*sfo, ffiffi»S«aF* I 

#*4t*Ufc«, £<Dffi*S£f9#&##bT. AfiftIS 
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[0 0 5 8] ^co^, ^SfiHIg&l-Cgfi ZfrZ^J 

^^eaiw-g-ett. in 4 ^-t$d < i^p^ fc^**t 

TV^BP SKff-5§-^ ft#ffiffi^S:0 4fc«l 8 OJgt 
ftKi:*:l 8 0ft, ElteS^rT. *2ftffiSrgS4ftl8fc: 
tf, Sic J: 5«£tt»^t ^ ^ 5c 

yrff-^t, gm0j»iircS£bfc*^yTffi#i:^ 

Kfc*^iejPbT. 09*.«BI5^i-J:5*Scifi?^ffiffi 
*s«B**tS 0 ^LT, 

*tfemu BtrtaasnAFc^oy^ 43&>?>a^six57* 

[0 0 5 9] APC^P7^6(i, »/J^*jaSE* 

*fijajft*Sr*3Ex @/£1-£NCO[e]&&2 0 

ElWPIAFC^ny^Ss&^feaASiiS. J3ttttfl^*£ 
rstf-tf n^SHfc I WrfttK— Kff ^ Q#ffliJ-<- 

K21^, r<Z>flrft»J«lfflffiftlHHeiHlK2 1 ^feffi^S 
nsffiffiW»«F*. I Wfil^-^^^ Kff^-^^n^># 
2/^ScOBP SKft-§-<z>fii(Bi:Q«MSS^<— K 

5fiffi^W[Elg§2 2 ^:«>ffiffitftmiill»2 2^bW^ 
fcm> fuiENCO[H]S&2 Oi^ftl&tT, ^<DNCOIh]K 

40 4?v$m&i zh^m^LX^^. 

[0 0 6 0] ^rb-c, mmwmAFczfvy? sfabm 

KfS-§-J^**t5#^n ^ ^S©B P S Kff ^-CO^ 
(Hi:. Qttffia^— ^^>-Kft-g-^*Jx5*^oy^S 
co BP SKM©fii©7- 9 hSr«*b 
t, teffi»ISfS#Sr^bfc«, ^Ofiffi^ff-^coy 
X/as#«rBfcfe-t-5 i: i % fc. r ©ttffi»Sft*«>fl|[^ 
■tfnj!i3fcSJ:5fc. »«fBfiS«#«rffej«bT. miBtKlPi 
AFC/n y ^5HB*JW, ja««<BSSast3U3T-if 



t 

tJIBUtWAFC^os/^ 5d»bffl^SJxS. 
«<BHdS|i»S*nj;:Sttfc I #fflk<— J^^x K«-S\ Q 

<£> I «KHP<— Kff -S\ Qttffll^— ^^^Kffi-g-S: 

[0 0 6 1] £*tKJ:?K WAFC^ny^ 5d*e>W 
;££;|x3 IjAm^—X'O Kft#, QWfiy^-^V K 

[0 0 6 2] .i&SfcUSU-T. mfiS&f^AFC^u 

in 6 fc*t«a6*fitffi/fl**ra**wisiK 2 4 *s«tt 

[0 0 6 3] ^©H^*t«»«ttffi/««*IWffl*ftlil 

|HIK2 4», ffir1BfiWAFC:/n:y^4 s SufS^Cf^A F 
C7x*y?S s ffirlBAPCy^ny^ 6<OV^1**td^&a 
;££;h,S I ttflO^— -^^^ Kff-*§\ Qtt«K— K 
ft-g-^*JtTV^S B P S K3EWKKI4J<O^^W#<0 

SfJBI««j9:^liII»2 5 3&^aASixS^^f9-g-Sr*9 
>- h"TS*9>'*lsIIB2 6 BPSKf»^> 

h»**^i:U fjfB^^^^[HlK2 6 0^^VhiS 
JMriH^UC. £*tfe<WtSrWJ|EU BPSK^pIS 

*fc*»S»»IiIK2 8fc. ^»RSSixTV^n^^ 
¥iJ^ffl^>b#vME^W^i-^b#vMg^[HlK2 9 £ N 
roU*vMBK£|IIft2 9 36»e>a*S*tSU#VN«i:Bu 
WBI&SEHIB&2 8^e>m^S*t^»»3ie*i:SrJt«U - 
^Jfc«teJM-S<J#. mflB«-JBI««K3ElHlK2 5^A* 
£*vO>£ I *ftfflf|-< — ^'^Kff-!§\ QfAIXl^—X'O 

0 x.TV^£> 0 

[0 0 6 4] Lt N W-SI««KJ£@B& 2 5 OAAiS^ 
dSHJlBaWAFC>^ny^4C0«-a*SB^ hMS«MBA 
FC^ny^5^fflM^ mrfBAPC^n 6 <£> 

frMfim^&^-ririMzmfgtztis ^fetufs&fiAF 

C^n^^4, fJ|Ef||AFC^ny^5, mFtSAP C 
zfn 6©v^|xd^e> I*MBk<— j*^^ Kff-§\ Q 

tv^S BPS K jEBKB^^VMflf © 5 f+ail® 
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W^&$^/v*ff^£»WU £<0'^*f&#<Z>*£ 

fc:X<5# % H9Satt-jlSffi«iKSIelK 2 SfcAASih/rv^ 
I Wfflk<— K«-J§\ QifflH^^^V Kft*fc:/g 

[0 0 6 5] £ fftfBtf affi«K£[ilK 2 5 ^ A^ 

10 SixTV^S I «Mttk<— K«-S§\ Qttfflk<~- 

BPS K£WKra*0^/w*«*j&S|g 7 

tsffo. s^fts^ir^b, **yriigMan»££*L"C 
v^v^WBrSftfco WfBthffl««Rj£[in» 2 5 

KA^tbTV^ I WfiiJ^-^z-O- Kff-§\ Qttd!J-<- 

Ii0tt*fcti 1 8 Oft^i^^^TV^il BPSK^ 

5»*35M5tf 0%Jcft<9, ^#©^2 8d^ttJ***t5 

[0 0 6 6] r(D<t)^ wOH5So^-c^. r^r 

^2^£oT^i^A^3£ff^£gff U ODU3K 
I Fft*asW;fc£ivcv^J:#, 8iAFC^^4 
30 lc<fcoT. StflBI F«-g-SrH3S«f8UT I «KBlk<— 
^ Kff QmW't-X'O Kff ^ Uft^ 6, 

tB i F«#©fip^^ y Tfr^&iML-r* 1 1 1>»-^ * 

HAFC^ny^Siao TBufS I tt(B^<— ^ ^ ^ KfS 
^ Q«fflO^<— ^^^KfS#l^*ixSl^ny^ I CO 
SYNC. BPSKff-§-CO^ra^rflJ«bm)fBItft{IO-<— 
^^^K«*. Q««^<-^^^K«#^4ixSIII»I 
40 JlSi^fflU ^*tC> I|ftfflS^<— ^VKft-i-, Qtt 
fiO^— ^^^Kf9#^»W^r^yr«#SrS*U 
HAPC^n y9 6(Cj:oTmj|S«:pAFC^C2^^ 5 

/^x Kff WAgOB P S Kff ^^S<5t s H 

^^-y y rf»-§-<0fftte»^*ifea tt, i 

r^J:oT#W: I «iJ-<-^^^ Kff-^. Q 
#{|ij-<-^/^ Kff -^Srff #ttweBJJitt#&-r S J; 5 ^ b 
Tv^-5(OT^ -ft^WfBW-c^^yrH^^lft-t-saE* 

50 ff in * fc tt&mtsk<o'p ft v /v«wi«-§-ffl m 



f 

[0 0 6 7] ^Lt, iSCNJt^P^joV^Tt. 

[0 0 6 8] ttPAFC(HlK4W^-)'— T'v 5 ^^ 

v-!? 0BS 7 £{£v >«ig$Cffi'Ja>?> 5 fc » 

±o-CNCOIeIK1 5C5fg^&»S:fWW-t-«.wiT> 

[0069] m<7>mi&<nMm)) jhatLfc^jtw 
Affirm. mHAFcieiB&i 4 1 lt> si3t^-n»^ 

fctt#*^h:*r5«eifTN «*«fcSSESr«WU :»Sftf 
*£JM::£<5v*T* VCO*fc»NCOS:0J«ii-5Ctti 
<fc?K JSv^«»§l#ii*«SBB*r«foAFC«l|BSrim 

[0 0 7 0] $SiaAFCIe]S&l 4 t Lt> S 

a#BBBB»*^«!)«H A F C i # 

01J*.«08^-t^jtWAFC|HlK3 1, £ fete® 9^ 

■raws a f c [bibs 3 2 1£ if z&im-r 

[0 0 7 1] E8te*-t1KPAFCIeIB&3 1 
#J;lfiE 5 0 0kHz S*iSV^SE«<0^$|5*SfS-§-Sr^ 

Sg^SSfeSr^Se, @5£1-5NCO[e]Bg3 3 k, :®N 
CO[§]&3 3fl>kW^£*t5^f£^fi^K:&<5£ N BtT 

taapAF c^a 5/ ^ 4 frbiujj&thZ'T&fMk&ti 
it i ttfliK— ^.^^ Kft qamm'*— Kft-^-w 

ftffl£r[I]i|E$*5fifcfllE!ifE[E]8§3 4 £ s £ ©flfcffillHEII] 

WHI8&3 5 r©ffi^tt)(eIK3 5^f>m^^tv5fi!: 
M»3§l[hJE&3 6 i©tBB8i*IHHlK3 6*»&aA**b 

-rsa^iHies3 7 d©«^ieiK3 7*^tti^$tt5 

*SB«Sfcft^©*IB8fc!'— ^SrJ&Pi' F- U :©*!»h 
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3 3 a>e> tax ztizmn&mm q*>m&iki:wm-r&* 

[0 0 7 2] -tLT, ftlOs 0!lxti5 0 OkHziSfi 

/Wt: £ frfc I *MB!K— >- Kff -§\ Q ttrtffl'*— >- 
K«*©(fcH«rlHHES-a\ I ttfflH<— 

VKfS#i:. QWfflO^-^^VKff^-irSrAPCT'ci^ 
^ 6 £>, #*BP«$f^ I «HB!P<-^^ K 

[0 0 7 3] rfflipHLTf), ^^^/v-ea^t^-Sr^ 
20 SUt^tyrtfJ:©^ Atttti£i^«>6 2: + 

vrm^m^mmti^^k) , 684^-*-***^ « 

ittktftiuu «riafiiiAFc^ny^4a»few^**i. 

-<-^^>- vm^k&tbzn&nmmkum^hx^ 

30 tt, ^Hfe I Wins'*— Kff-§\ QWlftl'*— 

[0 0 7 4] IH9^-r#PAFC(HlK3 21i, 

*%o. 500kHz nm.&^mffik<om%&m.m 

J6C-C*Jg«»«fe*aE3e. 0^1-5NCOIslK3 9 ir, 
r©NCO@iS3 9^bffi^^tv€>^^ff-^(cS<3 
#, BUlEffiilAFC^cs/^4^? 3 m^J^ttSy J ^^ 
^bSttfc I **m>J-<— ^^*>- Kft-i", Q&fKffl--*-^/^ K 

m-%-<?>&m&mm.£itz>&te\B\m®&4 ot, cow 

Kf&#©SBi: QttrfBk*— KfS^-W^It O 
<5fcfB&ttllHlB&4 1 i«?'6i:*BtfettJlElK4 i frbmtiz 

i-zmmm&isimi 2 io«iBaMHH«&4 2!6»6tti 

50 », i©¥*&fflJBK:a<5#» JB»«aSE«**>gfe*U, HtF 



[0 0 7 5] * LT, g#J, Mx.fi 5 0 0 kHz 

IsYit^k, QMrfBK— Kft-^irSrAPC^o ^ 
* 6 fctt*&L*j6*&. ttffifHfiff* I tt#J-<-^^>- K 

i: i: t> m % ii«>«H«»cfS#teattS«»K»«> 
[0 0 7 6] r^J: 5 laxk i8^r#lAFC 

rfr^^pfli;:, «»»s^jE>si: (^tyrM»: 
(Bona* s H4i2i*i-ffi«»-e. ^assitaffiffi 

rfc-e. IBHAft&frtttti U MBMlAFC^njr^ 

4 ^bffl^StbS^^/KbSJxfc I tAW^—x^ls K 

[0 0 7 7] 4fc. roi5^SBffii»ffiffln 

[0 0 7 8] £fc. ^^Vh^S;SrffifflL,fc«IHAFC 

«WfU r^*FW»*^iE<5V^T. VCOSfcliNCO 
SrWWU JtV^jft«§|#3&*.ttHSr»oAFC««6* 

[0 0 7 9] S1\ 7*^/wea6«#**!:-&4JtSBP 
^ttTV^Tt. H10 (a) <Z>#Wft"C*-t-ffi*BS^*5Jt 

5 wans*-?. >c«fB^oft#ds«ffls*ts 0 

[0 0 8 0] S^^r-T V T«-!§-©«tt«#-rjxT 
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rfB#<z>JHR*aMSv^#K:Hu H10 (b) \ctf1~£ 
*-tyr«#<o»«**Si«v^i:#»!:B:^ H10 (c) »c 

[0 0 8 1] mi lttrcoi^ftS^lRaSrffiffiUfc^ 

20 [0 0 8 2] COia»^i-1RWAFC|HllK4 5fi, A^ 
£NCO[Bjg§4 6 fc x r©NCOlHlK4 6d^e>ffl^3 

4 e> $ n $ ^ * Mt s ttft. i ttfi'j^- * ^ k 

EHtelE!K4 7fc. ^^ffi*HHglElK4 7 j&»&tfWj SixS 

fi»«) S:^-rs*9^lHlK4 9 fc. gffSA^ Mx. 

BPS K«flBKM*^tt*BSIfS^if 5 a>«r¥(JJ£1-5 ^ 
i:t>fc, WIEMftffi^^BPSKamKW^^fittBii 

[0 0 8 3] ££>l^ ®PAFC[hIK4 5tt. 

1 0 k H z CD^^^O^^fi, 1 0*1. *fc 1 0 
ftMPH-e, 3 6 0 Bt&m&ftom&KIZ. 3 6ffl, ^tf 
3 6 om&mmXV^PlElV&S l Sr«Ffe. 

50 ttlAStLS^v^W-g-^JRS:*^^ ht§^!)y^^p 



£^IeI&5 1 £¥UJ£U £ ^EIK 5 1 
X^##«rttJAi-6**1IIPPJ3£lllBS5 3 b, «NB#;fr $ 

y^0K5i©#§ (^^^^#-^-) tmummm<Dm 

»i-5IE*ROMlHll»5 4 b£ffi?LX^Z>o 

[0 0 8 4] ttt, ffirlEffiWAFC^oo/^ 4 3&»6>W 
ASttS^^/WtSJxfc I Iftfflk*— Kfg-$§\ Q 

.x^V Kff-^OS*!^ QWffld^— ^^Kfs-i- 
9 mass i sr**^ hry^ts. r*t 

#>-^[H]g§ 5 lOtf^hffi©?^ 
*3SfS *0>fl«s-t?n KiftS J: 5 fc, »SWB«flHi-o«« 
[0 0 8 5] :itf>J: p^LTfcx El 8, i9[OTr#l 

(S4*+yrH»*fc«i!Js*)5i:) , ijxfcttUU 

T, Wf|B3aWAFC^ny^4^feaA**tS7*^^^ 

[0 0 8 6] H3^*-t1»PAFClHlKl 4, U 

8t!l*"t^WHAFCIlIK3 1, B9fc^t18MBAFC[El 
832, HI l^*-r«|l|AFCiaK4 5Ttt. 

[0 0 8 7] rcoipftSI^Srffiffli-Srfc^J:!), flfc 
3 1, 3 2, 4 5 1:2^/^ htcf 

Z>Zb&X$Z> 0 

[0088] *fc. ±3^Lfc^aKc9»^B^*5v^Ttt, t& 

AFC^n^ 4frbmX£thZ>7 t *J*Mt£fr1t I Ml 
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AFC/n> 7 ^5, APC^P^^6(:J:ot, &WA 
FC^n^^4^bfflAJWf^;H^ixfc I $MM 

ffi»"fix«r*ftfflbs i«)|ftWJI$*«raPAFC^u 
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